Changes in autonomic function with age: a study of pupillary kinetics in healthy young and old people.
The object of the study was to compare resting pupil diameter in darkness and light, and the pupillary darkness and light reflexes between a group of young and elderly healthy subjects. Twelve young (eight men, four women; median age 19.5 years) and 14 elderly subjects (six men, eight women; median age 69 years) participated. Pupil diameter was monitored with an infra-red television pupillometer. Resting pupil size was measured in light (16 and 32 Cd m-2) and in darkness. The darkness reflex was elicited by switching off the ambient illumination (16 Cd m-2) for 1 s. The light reflex was elicited in darkness by short (200 ms) pulses of green (peak wavelength 565 nm) light at four ascending stimulus intensities (8.5 x 10(-3), 7.0 x 10(-2), 0.43 and 1.84 mW cm-2). The amplitude (mm) and maximum velocity (mm s-1) of the darkness reflex and the latency (ms), amplitude (mm), maximum constriction velocity (mm s-1) and 75% recovery time (s) of the light reflex were measured. The resting pupil diameter was found to be smaller in the elderly group at all three illumination levels (p = 0.001). The amplitude and maximum dilatation velocity of the darkness reflex were smaller for the elderly group (p = 0.001). The amplitude of the light reflex at the three highest light intensities and maximum constriction velocity at all light intensities were smaller in the elderly group (p = 0.002). Seventy-five per cent recovery time was longer in the elderly group (p = 0.02). There was no difference in the latency of the light reflex response between the two groups. The reduced pupil size, diminished darkness reflex amplitude and velocity, and prolonged recovery time of light reflex are consistent with sympathetic deficit in old age. Although the reductions in light reflex amplitude and constriction velocity in the elderly group at first sight would indicate a parasympathetic deficit in old age, they are more likely to be secondary to the grossly diminished pupil size.